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Executive Summary

The small and minor watercourses in Cochise County were evaluated using
the three-level evaluation process that was previously developed by the
project team (Stantec, 1998 & 1999b). This evaluation process analyzes the
watercourses at increasing levels of detail to assess susceptibility and
evidence of stream navigability.

The results of the Level 1 analysis for the 1,739 watercourses in Cochise
County indicated 1,698 watercourses (i.e., RL1 data set) fail every diagnostic
attribute that was used in the screening process. These diagnostic attributes
include stream type, dam information, historical and modem boating
accounts, the existence of fish, and any special watercourse status
designation. Forty one (41) watercourses passed the Level 1 analysis to
proceed to Level 2 analysis. The Level 2 analysis employs a qualitative
approach. All 41 watercourses failed the Level 2 analysis and were dropped
from further study and investigation (i.e., RL2 data set). That is, no
watercourse within Cochise County was further evaluated in Level 3 and
Level 4 analyses.

A list of the rejected and not rejected watercourses at each level of the
analysis is presented in the Appendix.
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1.0 Introduction

1.1 STUDY BACKGROUND

The State of Arizona is currently adjudicating navigability with regard to
ownership interest in streambeds throughout Arizona. Claims of streambed
ownership depend on whether or not a given stream was navigable or
susceptible to navigation at the time of statehood in 1912. The reader is referred
to the Project Background section of the report titled, “Criteria for Assessing
Characteristics of Navigability for Small Watercourses in Arizona” (Stantec,
1998) for a complete discussion of the history of the navigability issue in Arizona.

The Arizona Navigable Stream Adjudication Commission (ANSAC) is
legislatively mandated to establish administrative procedures, hold public
hearings, and make recommendations to the Arizona Legislature as to which
watercourses were navigable or non-navigable at the time of statehood. To date
there have been 14 major river systems that have been adjudicated by the State
of Arizona.

. ANSAC is required to complete their legislatively mandated tasks by July 1,

2002. There are over 39,039 documented watercourses in Arizona, the vast
majority of which are minor or small watercourses. In consideration of these two
factors, ANSAC determined that the small watercourses should be considered
separately from the major rivers in order to expedite the evaluation process to
meet the target date for completion in the year 2002. ANSAC contracted with
Stantec in 1997 to: (1) establish minimum technical and historical criteria for
small watercourses in accordance with the legislative definition of navigability;
(2) develop an evaluation system to assess watercourses utilizing the criteria;
and (3) catalog in a database all documented watercourses in the state. That
work was completed in 1998 and the results are summarized in Criteria for
Assessing Characteristics of Navigability for Small Watercourses in Arizona
(Stantec, 1998).

In May 1999, ANSAC authorized the Stantec project team to proceed with a Pilot
Study to further test the evaluation system and apply the small watercourse
criteria to a limited sample of small watercourses in selected locations. The
scope of work for the Pilot Study covered Level 1 analysis for the entire State of
Arizona, Level 2 analysis for Mohave, La Paz, and Yuma counties, and Level 3
analysis for three watercourses identified to represent the diverse physiographic
conditions in Arizona. The project team is currently under contract with the
Arizona State Land Department (ASLD) to continue this work by applying the
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evaluation system to all remaining small watercourses throughout the state that
were not addressed in the Pilot Study. That work is scheduled for completion in
June 2001. :

The reporting of project results is categorized by county so that ANSAC can
conduct hearings within each county for the purpose of determining stream
navigability and settling streambed ownership. This report documents the
navigability results for Cochise County.

1.2 COUNTY DESCRIPTION

Cochise County is located in the southeast portion of the State and is comprised
of about 6,215 mi.? land area. |t borders the state of New Mexico to the east,
Graham and Greenlee counties to the north and Pima and Santa Cruz counties
to the west (see Figure 1). The county lies within the following Latitude and
Longitude ranges: 37°20°00"N to 32°25'30"N and 109°03°00"W to 110°27°00'W.
There are 1739 documented small and minor watercourses in Cochise County of
which 1618 are unnamed. These watercourses, both named and unnamed,
were the subject of the evaluation process involving the three levels of analysis
developed by the project team (and a detailed study if any watercourse(s)
passed the Level 3 analysis). For more general information about Cochise
County, please see Appendix C.

1.3 REPORT OBJECTIVES

The work plan for the small and minor watercourses project was to analyze,
summarize and present the results of the three-level classification analysis
comprised of the following main work tasks and activities:
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Task 1 - Summarize and present the results of Level' 1 Analysis
This task identifies two data sets as the result of the Level 1 Analysis. They are:

(1) NRL1 data set — This data set comprises all watercourses that have
at least one affirmative hit from six key stream attributes: perennial
classification, with fish, dam-impacted, with modern boating and
historical boating - records, and with special status. This data set
proceeds to the Level 2 analysis.

(2) RL1 data set — This data set comprises those watercourses that do
not have any affirmative hit from the six key stream attributes. This
data set is dropped from further analysis and evaluation.

Task 2 — Summarize and present results from Level 2 analysis.

Similar to Level 1 analysis, this task identifies two data sets as the result of the
Level 2 analysis. They are:

(1) NRL2 data set — This data set is comprised of the watercourses that
have potential susceptibility to navigation according to the qualitative
evaluation procedure used in Level 2. This data set proceeds to Level
3 analysis.

(2) RL2 data set ~ This data set is comprised of those watercourses that
have no evidence of susceptibility to navigation based on the
qualitative analysis performed in Level 2. This data set is dropped
from further analysis and evaluation.

Task 3 — Summarize and present results frorm Level 3 analysis.

Similar to Level 1 and Leve! 2 analyses, this task identifies two data sets as the
result of the Level 3 analysis. They are:

(1) NRL3 data set — This data set is comprised of the watercourses that
have characteristics of susceptibility to navigation upon evaluation of
the geomorphologic, hydrologic, and hydraulic conditions of the
watercourses and validation of these conditions with established
boating criteria. This data set is recommended for a detailed study.

(2) RL3 data set — This data set is comprised of those watercourses that
fail to meet the criteria for susceptibility to navigation.

14



Task 4 — Detailed Studies

Detailed study for Level 3 survivors (NRL3 watercourses) is beyond the scope of
the current project. NRL3 watercourses would be investigated in a separate
contract with Arizona State Land Department. Though they are not part of the
existing project contract, a section is allocated in this report for their integration
as their study documentation becomes available.
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2.0 Data Requirements

21 BASELINE DATA

The watercourse database operates in a Geographic Information System (GIS)
environment. This allows the user to analyze the spatial characteristics of the
studied watercourses in a graphical or tabular format. The project team selected
ArcView GIS, a GIS analysis and thematic map software, for its ease of use and
its operational capabilities. In addition, ArcView GIS supports many of the
hydrologic assessment activities that have been conducted by state, federal and
local agencies. The viability of this data must meet the following criteria to be
considered applicable to this project:

 Data are already in or can be readily converted to a GIS format
« Data are readily accessible, technically sound and historically accurate

« Data can be easily sort ed by category or criteria.

The primary data source in the development of the master database was
obtained from the Arizona Land Resource Information System (ALRIS). The
surface water data sets were originally derived from baseline Digital Line Graph
(DLG) maps compiled by the US Geological Survey (USGS), which were further
enhanced by the US Environmental Protection Agency (EPA) in several versions
called the River Reach Files. The latest version, commonly called RF3, is a
federal standard for identifying and cataloging water bodies. The RF3 file was
converted to a GIS ARC format by ALRIS and has been distributed and used by
various public and private agencies working on water management issues.

The base GIS layer used in the master watercourse database is an ALRIS-
- converted RF3 data set called STREAMS. It is a line coverage of hydrography
(streams) within Arizona and contains 87,735 separate watercourse segments.
The STREAMS file includes several fields that were relevant in the development
of the master watercourse database. They include the Hydrologic Unit Code
(HUC), segment number, mileage, watercourse type, and watercourse name. A
binary (yes/no) field for each criterion and a county field were added to aid in the
Level 1 sorting process. All manmade water features (canals, aqueducts,
flumes, etc.) were removed from the master watercourse database. The maior
rivers previously assessed by the ASLD for characteristics of navigability or
susceptibility to navigation and subsequently adjudicated by the ANSAC were
also removed. The resulting master watercourse database contains 76,166
records or stream segments (typically many stream segments comprise one
watercourse).
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Additional ALRIS Data Sets were used in conjunction with the STREAMS layer
to allow for detailed resolution of the physical location of each watercourse.
These data sets are listed in Table 1. '

TABLE 1
ALRIS Data Sets
Name of »
Data Set Data Type / Format | Description

AZSPRINGS | Vector: Point This coverage consists of spring locations in

Format: Arcinfo Arizona. Incorporates information extracted
from both the USGS Geonames database and
, the USGS Digital Line Graphs (DLG).

AZTRS Vector: Polygon This statewide coverage consists of the
Format: Arcinfo Township, Range and Section grid lines.

County Vector: Polygon This polygonal Data Set consists of
Format: Arcinfo individual county and an appended

statewide coverage.

Lakes | Vector: Polygon This polygon cover consists of all the lakes
Format: Arcinfo in Arizona.

HUCS Vector: Polygon This data set consists of Hydrologic Unit
Format: Arclinfo Code areas (drainage basins) in Arizona. .

DAMS Vector; Point This data set consists of jurisdictional dams
Format: Arcinfo maintained by ADWR.

GAGES Vector: Point This data set consists of streamflow gaging
Format: Arcinfo stations maintained and operated by USGS.

22  DATA CONVERSIONS

The processing of data during query and search operations was slow due to the
large file sizes of the data sets being used. To allow for ease of data storage
and manipulation, a method of reducing the file size was undertaken which
would not impact the outcome of the analysis.

The largest challenge was identifying a method to combine multiple stream
segments into a single watercourse. Approximately 73% (55,387 segments) of
the records in the original STREAMS Data Set are without names. In addition,
there are a large number of separate watercourses with the same names; (e.g.,
Sycamore Wash). To resolve this, the project team assigned a unique
nomenclature to all unnamed and same-named watercourses. For unnamed
watercourses, nomenclature was assigned by combining the HUC ID with the
Segment number {e.g. H34-2300). Same-named watercourses were assigned
new nomenclature by combining the name with the county within which the

2-2



maijority of the watercourse was located. If there were more than one same-
named watercourse within the same county, an additional numerical ID was
added to the name (e.g., Sycamore Creek, Yavapai 1). This naming convention
enabled reliable query and display and reduced the watercourse records to
39,039.

The project team assigned township, range, and section (TRS} location
attributes to the mouth of each watercourse. The project team was not
successful in linking the watercourse database to latitude/longitude GIS
coverages, but this was not essential as the database is linked to the TRS
system for location referencing.

2.3 DEVELOPMENT OF SATELLITE DATABASES -

Six satellite databases were developed for each of the criterion comprising the
Level 1 evaluation screening process. These satellite databases were populated
with both diagnostic data fields used for the binary queries in the ANSAC master
watercourse database, and also informational fields to provide additional
information relative to the Level 1 criteria where readily available. The
watercourses that tested affirmatively were converted to new satellite databases
(themes) based on the criterion queried and were linked to the master database
by a unique watercourse name or assigned watercourse {D. Each satellite
database can be layered graphically in any selected combination to facilitate
watercourse evaluation and to create meaningful reports. Listed below are the
six satellite databases (with thematic displays) that were created along with the
source documentation associated with each database.

Perennial - Only watercourses that have been classified by both the Arizona
State Parks (1995) and ALRIS (1988) as perennial are so identified in. the
database. The approach used in identifying these watercourses in case of
classification conflict was presented and described in detail in an earlier ANSAC.
report by Stantec (1998). Since the original stream database (comprised of
76,166 stream segments) was recently converted into a watercourse database
(comprised of 39,039 records), assignment of perennial stream type to
watercourses was made for those washes and streams with at least one
perennial segment.

Conflicts in the classification of watercourses beyond the two sources named
above are addressed in the Level 2 analysis, which employs a qualitative
approach in the evaluation procedure. The project team acquired a GIS
coverage developed by the Arizona Game and Fish Department entitled
Perennial Waters of Arizona (AG&F, 1995,1997). The perennial streams,
originally compiled and mapped by Brown et al (1977, 1978, and 1981), are the
foundation of the GIS coverage of perennial streams developed by Arizona
Game and Fish Department (1995, 1997). These data are used extensively by
both federal and state agencies and were used by the project team to
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supplement the original perennial streams classified by Arizona State Parks
(1995) and ALRIS (1988). Brown's perennial streams data were not integrated
into the Level 1 analysis, but were used for the qualitative assessment in Level 2
for NRL1 watercourses located in Cochise County.

Dams - The Arizona Department of Water Resources (ADWR) developed the
GIS coverage in point features indicating the location of all the jurisdictional
dams in Arizona. The coverage contains data fields describing essential
attributes of those dams important to the agency in matters of dam safety,
management and ownership. However, essential data important to the pilot
study are not completely ‘populated such as township, range, and section,
county, date constructed, dam types, wash location, purpose, and other
important physical attributes. The missing information plus the resolution of the
dam-coverage made the task of identifying dam-impacted streams very difficult.
The resolution probiem associated with the dam GIS coverage was largely due
to inconsistent development standards of different state agencies. Most of the
GIS coverages used in the project were developed by ALRIS, while the dam
coverage was developed by ADWR.

There are other sources of data for dam structures built in the state of Arizona
besides that provided by ADWR. The US Geological Survey (USGS) and the
Federal Emergency Management Agency (FEMA) maintain a listing of dams for
the entire United States. Inconsistency in the use of names for the dams and
data attributes between these various sources resulted in the sole utilization of
the ADWR dam database for the study. Originally, the dam coverage from
ADWR was comprised of 397 records. After the deletion of dams that are used
for mining tailings and those that are located off-stream (a total of 26 records),
the final record count was reduced to 371 dams.

Fish - A report published by the USDA Forest Service titled Run Wild (Silvey et
al, 1984) was used to identify the occurrence of fish species and their habitats in
Arizona. Several sources validate the findings listed in the Run Wild document.
A total of 292 watercourses were identified as having one or more species of
fish. Efforts to acquire existing fish GIS database information from Arizona State
University (ASU) was not successful. Instead, information gathered from a
number of reliable federal and state agency sources was used. These sources
are listed in the references.

Historical and Modern Boating — Published accounts of modern boating were
obtained from the Greenlee County Historical Society, Coconino Historical
Society, Mormon Archives, Apache County Historical Society, Arizona State
Parks, Central Arizona Paddlers Club, Arizona Game and Fish Department and
professional river rafting companies. One watercourse has a documented
account of historical boating while 10 others have modem boating accounts.

Special Status - The Special Status category includes water-related
characteristics that make a watercourse of particular interest or concern to
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various organizations and/or governmentat agencies. Watercourses identified as
having the following designations were included in the Special Status database:
In-stream Flow Application and/or Permit, Unique Waters, Wild and Scenic,
Riparian, and Preserve area. Agencies issuing the Special Status designation
were contacted to identify watercourses meeting the criterion. |



3.0 Analytical Procedure

. A three-level evaluation system shown in Figure 2 was developed by the project team
under the previous phase of this project (Stantec, 1998) and adopted for use in the
follow-up Pilot Study (Stantec, 1999). The approach involves a multi-level screening
process of increasing refinement designed to identify watercourses least likely to meet
the statutory and legal definitions of navigability. The evaluation process consists of
three levels as foliows: ‘

3.1 LEVEL 1 ANALYSIS

The goal of Level 1 of the watercourse evaluation procedure is to perform an initial
screening of the entire catalog of small and minor watercourses. The purpose is to
eliminate the watercourses most likely to be non-susceptible to navigation and which
exhibit no evidence of actual navigation in fact.

The Level 1 analysis is a binary, quantitative sorting process utilizing the data queries
programmed into the database catalog. Those queries are the digital expression of the
technical and historica! criteria considered diagnostic for evaluating watercourses for
susceptibility to navigation and for navigation in fact, respectively. The minimum
criteria include stream type, dam information, historical and modern boating accounts,
the existence of fish, and any special watercourse status designation (see Figure 3).

The Level 1 screening process is applied to all small watercourses in the database
catalog using available information from existing databases compiled by various
agencies. Only those watercourses that test negatively to all six criteria are rejected at
Level 1 as most likely to be non-susceptible to navigation. All watercourses, which test
affirmatively to one or more of the criteria comprising the data queries, require further
evaluation at Level 2.
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= Figure 2
THREE-LEVEL WATERCOURSE
EVALUATION PROCEDURE
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Three-Level Watercourse Evaluation Procedure
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d Figure 3
M LEVEL 1 SCREENING PROCEDURE

Level 1 Screening Procedure
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3.2 LEVEL 2 ANALYSIS

The goal of the Level 2 watercourse evaluation procedure is to perform a refined
screening to eliminate the watercourses unlikely to be susceptible to navigation.
Contiguous watercourse segments were combined to form study reaches to be
evaluated in Level 2.

The Level 2 method of approach is more qualitative than the binary data queries
employed at Level 1. Level 2 assessment involves the qualitative review of
watercourse location, typical watershed characteristics, and typical watercourse
characteristics, among other features, for verification and interpretation of the
reason(s), which caused them to advance from Level 1.

3.21 TWO-STAGE FILTERING PROCESS

The recommended Level 2 methodology involves the further assessment of those
watercourse characteristics that tested positively at Level 1 in two parts as shown in
Figure 4 and described below:

1. The first-cut filter individually analyzes each criterion that caused a particular
watercourse to advance to Level 2 — referred to herein as “affirmative
responses” — for information salient to the navigability question as shown in
Figure 5. Those watercourses are categorized into three groups as follows:

Category A — Potentially Susceptible to Navigation
Category B — Not Likely Susceptible to Navigation
Category C - Not Susceptible to Navigation

All watercourses with documented boating accounts - historical and/or modern
- will automatically advance to Category A comprised of watercourses
potentially susceptible to navigation. These watercourses are forwarded for
Leve! 3 analysis.

The streams classified as Category C, which comprised of watercourses not
susceptible to navigation, are rejected at Level 2 and will not be investigated
further.

2. The second-cut filter analyzes Category B watercourses with multiple
affirmative hits on multiple segments for diagnostic hit combinations that are
evidence of navigation in fact or are indicative of susceptibility to navigation as
shown in Figure 6. In addition, & refined approval of applying a rating system is
considered to rank the Level 2 watercourses and identify those watercourses
that merit further evaluation at Level 3.
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Figure 4
Level 2 Screening Concept
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Figure 5

Level 2 Watercourse Screening
First-Cut Filter
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Figure 6
Level 2 Watercourse Screening
Second Cut Filter
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Rejected at
Level 2




The application of the rating system is based on the premise that the six

criteria used in the classification analysis of the small and minor watercourses

do not carry equal weights as far as establishing potential susceptibility of any
. given watercourse to navigation.

Ultimately, the second cut filter classifies the watercourses into two categories
(i.e., Category A and Category C) based on their likelihood of being
susceptible to navigation. Watercourses with multiple hits indicative of
susceptibility on contiguous segments and with evaluated total ratings of more
than 11.0 are classified under Category A. Category A watercourses, which
merit quantitative ‘engineering analysis, are potentially susceptible to
navigation and thus, forwarded for Level 3 analysis.

Watercourses, which are determined upon visual and/or manual inspection to
exhibit physical characteristics incompatible with successful navigation (such
as high elevations or steep slopes), and which received total ratings of 11.0
and below, are classified under Category C. Category C watercourses are
rejected at Level 2 and are eliminated from further consideration in the study.

3.2.2 DETERMINATION OF NUMERICAL WEIGHTS

The problem of not using a rating system for the watercourses is the assumption that
the six criteria for the classification analysis carry the same weight as far as assessing
their role to the stream navigability question. For example, historical boating, which is
perceived to have the greatest bearing to stream navigability from among the six
criteria, should carry the greatest weight possible. ‘

Assigning associated weights to each of the six criteria based on their relevance to
stream navigability aids in establishing a ranking system for the watercourses. The
ranking system for the watercourses prioritizes the streams as foliows: (1) those
watercourses that show evidence of potential susceptibility to navigation which are
forwarded to Level 3; and (2) those watercourses that show limited or weak
susceptibility to navigation which are rejected at Level 2.

In order to assign numerical weights to the six criteria, a rating system was adopted
with the goal of ranking the 1025 watercourses statewide to be evaluated in Level 2.
The rating system was created by applying the criteria scoring matrix used for value
engineering evaluation as shown in Figure B-1 (see Appendix B).

The procedure involves the identification of all the criteria to be used in the analysis.
For the current study, the criteria are: (a) historical boating, (b) modern boating, (c)
perennial, (d) dam-impacted, (e) special status, and (P fish. Each criterion is
compared with the rest of the criteria by assigning relative numerical values based on
the preference scale provided below.



Value Degree of Preference

Major Preference

Medium Preference

Minor Preference

No Preference

{Each criterion scores one point).

-~ A Gy A

For example, if three criteria (say X, Y, and Z) are being compared for the purpose of

assigning numerical weights to them, each criterion must be individually compared to

each of the other criteria (say X vs. Y, X vs. Z, and Y vs. Z). In each comparison:
there are only two possible choices, i.e., either one criterion is superior or preferred

over the other criterion, or both criteria are on par - that is, no criterion is superior or
preferred. For the first choice (where one criterion is superior or preferred),

alphanumeric ratings similar to the examples below could be used:

X4 - indicates that criterion X is a major preference over criterion Y or
criterion Z, whichever criterion X is being compared against.

Z3 - indicates that criterion Z is a medium preference over criterion X or
criterion Y, whichever criterion Z is being compared against.

Y2 - indicates that criterion Y is a minor preference over- criterion X or
criterion Z, whichever criterion Y is being compared against.

For the second choice (where no criterion is superior or preferred), alphanumeric
ratings similar to the examples below could be used:

X, Y1 - indicates that criterion X and criterion Y are on par (no preference)
assigning one point for each criterion.

Y,Z1 - indicates that criterion Y and criterion Z are on par (no preference)
assigning one point for each criterion.

When all possible comparison scenarios are exhausted, the assigned numerical
values are summed up for each criterion. The criterion that receives the highest total
raw score should carry the highest numerical weight. Ranking all the criteria based on
the raw scores evaluated, numerical weights from 0 to 10 are assigned accordingly. A
numerical weight of 10 should be assigned to the criterion with the largest raw score,
g or a lower rating to the second largest raw score, and so on.

3.2.3 CUT-OFF NUMBER FOR THE RATING SYSTEM

The selection of the cut-off number used to identify the watercourses for Level 3
analysis (NRL2 data set) is based on a combination of positive responses on the six
criteria. The scenarios presented below were considered to select the cut-off number
for the study. It is important to note that the criteria weights presented in Table B-1
(Appendix B) were used for these scenarios. The evaluated weights are: historical
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boating = 10, modern boating = 8, perennial = 7, dam-impacted = 4, fish = 4, and
special status = 2. The use of 11.0 as the cut-off number is justified as follows:

1. Watercourses must be at least perennial, with fish, and with special status to
be forwarded for Level 3 analysis. Considering the weights established for the
six criteria, the evaluated tota! rating for this combination of responses is 13.0.

2. Watercourses must be at least perennial, dam-impacted, and with special
status to be forwarded for Level 3 analysis. Here, a maximum total rating of
13.0 is evaluated.

3. Watercourses with historical boating and modern boating accounts are
automnatically forwarded for Level 3 analysis. These watercourses are most
likely to be perennial to have such boating accounts. Here, a minimum total
rating of 15.0 is evaluated. '

4, Watercourses with fish, dam-impacted and with special status designations are
not good enough to be considered for Level 3 analysis. The total evaluated
rating for this combination is 10.0.

5. Watercourses that are perennial and with fish are not good enough to be
considered for Level 3 analysis. The same is true for- watercourses that are
perennial and dam-impacted. The total ratings evaluated for these two
scenarios are 11.0.

3.3 LEVEL 3 ANALYSIS

The goal of the Level 3 sorting process is to eliminate watercourses that are non-
susceptible to navigation utilizing quantitative engineering methodologies. The
primary objective of the Level 3 engineering methodologies is to provide technically
sound data from which typical channel characteristics and flow rates for each
watercourse can be estimated and used to determine susceptibility to navigation.
Additionally, any physical obstacles to successful navigation along a watercourse will
_ be identified and assessed at Level 3.

The recommended methodologies for the Level 3 screening process involve
application of quantitative hydrologic and hydraulic analyses that require a significant
level of effort to meet the requirements of the adjudication process. The availability of
streamgage data significantly impacts the level of effort required to quantify discharge
rate and hydraulic geometry for evaluation of watercourse susceptibility to navigation.
The recommended methodologies include:

1. Quantitative analysis of US Geological Survey (USGS) streamflow records or
USGS regression-type methodologies based on streamflow records or
extrapolation of gage data to adjacent watersheds to estimate discharge in the
subject watercourse; and
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2 Use of USGS rating curves or Manning's ratings to estimate flow characteristics
such as depth, width and velocity in the subject watercourse.

The Level 3 screening process is applied only to those watercourses not rejected at
Level 2 (NRL2 data set). The watercourses with no evidence of actual navigation in
fact and determined to be not susceptible to navigation are rejected at Level 3. Ali
remaining watercourses merit Detailed Study (Level 4) comparable to that performed
for the major river studies and advance to the final level of the watercourse evaluation
system.

34 LEVEL 3 — DETAILED STUDY SIMULTANEQUS ANALYSIS

Figure 7 shows the schematics of the procedure adopted to evaluate the small and
minor watercourses that have passed the Level 2 analysis. This approach was used
by the project team to meet the accelerated schedule set by ANSAC for public
hearings. It was not possibie to meet the ANSAC schedule and wait for the outcome
of the Level 3 screening prior to knowing which watercourse would proceed to detailed
studies. Since the Level 3 analysis takes significant effort (and time) to complete, and
detailed studies take an even greater effort, the completion dates of the detailed
studies would extend beyond the scheduled ANSAC hearings. Therefore, the need to
complete all analyses for every watercourse prior to the hearing dates requires that
the Level 3 analysis and the detailed studies be conducted simultaneously or in
parallel track (see Figure 7). This, however, does not require every NRL2
watercourse to be studied in detail but only those that had the highest ratings in the
ranking system. Although this approach effectively eliminates the scheduling problem
presented above, this entails some extra cost for the engineering and analysis. It is
most likely that some of the watercourses that have been studied in detail would turn
up in the RL3 (rejected data set in Level 3) list after the Level 3 analysis. This RL3
data set comprises those watercourses that merit no further evaluation and study after
Level 3.

The extra cost, however, is insignificant compared to the importance of meeting the
goal of completing the task within the allotted time frame. It is critical that the cases of
all the small and minor watercourses in the fifteen counties of Arizona are heard and
fully adjudicated before the Commission sunset date of June 30, 2002.
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4.0 Results

41 LEVEL 1 ANALYSIS

The application of the Level 1 sorting procedure to all small and minor watercourses in
Cochise County resulted into two data sets. The RL1 data set is comprised of all
watercourses that test negatively for each criterion used in the Level 1 database
query. This indicates that no characteristics of stream susceptibility to navigation are
exhibited based upon known records and information. Level 1 analysis results
indicate a significant percentage of the watercourses (97.6% or 1,698 records out of
1,739 total) test negatively to all Level 1 criteria and, therefore, do not justify further
evaluation at Level 2.

The NLR1 data set is comprised of those watercourses that exhibit some
characteristics of susceptibility to navigation based upon at least one affirmative
response (hit) to the six criteria used in the Level 1 evaluation. Results of the analysis
indicate that there are 41 watercourses (approximately 2.4%) 'in Cochise County,
which justify analysis at Level 2.

The summary listings for RL1 and NRL1 data sets are presented in Tables A-1A and
A-1B in Appendix A. Twenty-six (26) of the NRL1 watercourses are one-hitters and 15
watercourses tested affirmatively to more than one of the Level 1 criteria used in the
database query.

The maps of RL1 and NRL1 data sets determined from the Level 1 sort are shown in
Figure 8.
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4.2 LEVEL 2 ANALYSIS

The NRL1 data set resulting from Level 1 analysis contains 41 watercourses. Resuilts
from the application of the Level 2 approach to the 41 watercourses are presented
and discussed in the sections that follow. Employing the first-cut screening process
shown in Figure 5 for the NRL1 data set leads to the classification of the watercourses
as follows: -

1. Stream Category B — navigation possible, not likely.

Babocomari River — Cochise
Bass Canyon
Cave Creek — Cochise
Hot Springs Canyon
Leslie Creek
Morse Canyon
Parker Canyon
Ramsey Canyon
Redfield Canyon
Rucker canyon
South Fork Cave Creek
Swamp Springs Canyon
. Turkey Creek — Cochise
Turkey Creek — Cochise/Santa Cruz
Whitewater Draw

cp3TATTFQ@TOA0TW

2. Stream Category C — navigation unlikely.

Bear Creek - Cochise
Black Draw
Cottonwood Draw
East Turkey Creek
Garden Canyon
Joaquin Creek

Miller Canyon
Mulberry Draw

San Simon River

17 unnamed washes

T S@me o0 oD

Employing the second-cut filter screening process shown in Figure 6 and the criteria
scoring matrix presented in Figure B-1 (see Appendix B) to establish a ranking system
for the watercourses leads to the identification of a cut-off number that separates
those watercourses rejected at Level 2 and those that are forwarded for Level 3
analysis. All watercourses with total ratings equal to or lesser than the cut-off number
of 11.0 are classified under Category C. These watercourses comprise the RL2 data
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‘set, which are not forwarded for Level 3 analysis. - On the other hand, the
watercourses with total ratings more than the cut-off number of 11.0 are classified
under Category A. These watercourses comprise those that are potentially susceptible
to navigation and hence, are forwarded for Level 3 analysis.

' To illustrate the use of the numerical weights for the refined approach, the case of
Morse Canyon in Cochise County is considered (see Table A-2C, Appendix A). From
the database, Morse Canyon exhibits the information shown in Table 2 [column (4)] on
the six criteria. The rating of 1.0 for perennial is evaluated from the fact that Morse
Canyon is perennial according to ALRIS (1999) and Brown et al. (1981). The rating of
1.0 for fish is evaluated from the fact that both native and non-native fish species are
documented for Morse Canyon. Weights given to fish species are: 0.75 for native fish
and 0.25 for non-native species. A total weight of 1.0 for fish is evaluated from the
sum of these two weights.

Table 2
Evaluation of Total Rating
- Refined Notes/
- Criterion Weights | Rating Rating : Remarks
(2) (3) (4) | (5)=(3)x4) (6)
Perennial 7 1.00 7.00 Stream is perennial.
Historical 10 0.00 0.00 No historical boating.
Boating
Modern 8 0.00 0.00 No modern boating.
Boating
Dam-Impacted 4 0.00 0.00 Not dam-impacted.
Fish 4 1.00 4.00 Native and non-native fish
species are present.
Special Status 2 0.00 0.00 No special status.
Total Rating 2.00 11.00 Cut-off number

From the analysis performed in Table 2, the total rating evaluated for Morse Canyon is
11.0 which is the cut-off number. This indicates that Morse Canyon is not forwarded
for Level 3 analysis.

The listing of watercourses classified under stream Category A and Category C for the
second cut filter screening process are provided as follows:

3. Stream Category A — potentially susceptible to navigation.

[No Category B watercourse qualifies to be classified under Category A as the
maximum total rating evaluated for the watercourses is 11.0].
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4, Stream Category C — navigation unlikely.

Babocomari River — Cochise
Bass Canyon
Cave Creek — Cochise
Hot Springs Canyon
Leslie Creek
Morse Canyon
Parker Canyon
Ramsey Canyon
Redfield Canyon
Rucker canyon
South Fork Cave Creek
Swamp Springs Canyon
. Turkey Creek — Cochise
Turkey Creek — Cochise/Santa Cruz
Whitewater Draw

oog—TFTTSQ@ e O00D

A summary listing of the RL2 data set is presented in Tables A-2A (see Appendix’

A). The map associated with the RL2 data set evaluated from Leve! 2 is shown in
Figure 9.

The numerical weights assigned to the six criteria were based on the average
values evaluated from the use of the criteria scoring matrix. This numerical
weights are used as multipliers for the six criteria in calculating the total rating
associated with each watercourse. The summary table listing the numerical
weights assigned to the six criteria from a pool of seven participants is shown in
Table B-1 (see Appendix B - Criteria Weight Evaluation).
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4.3 LEVEL 3 ANALYSIS

No watercourse in Cochise County passed the Level 2 analysis (i.e., NRL2 data set)
therefore no-Level 3 analysis was performed.
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4.4 DETAILED STUDY

There are no watercourses in Cochise County that merit a detailed study.
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Stantec

5.0 Conclusions and Recommendations

e The Level 1 analysis performed for the watercourses in Cochise County resulted
in two data sets. Out of a total of 1,739 watercourses identified, there are 1698
that were classified under RL1 and 41 that were classified under NRL1. The
lists of both data sets are provided in Appendix A.

e The qualitative approach employed in the Level 2 analysis for the NRL1 data set
resulted in initially sorting watercourses into Category B and Category C. No
watercourse qualified to be classified under Category A. The second-cut filter
and the use of the criteria weights resulted in refining the screening of
watercourses in Category B. Ultimately, Level 2 analysis results indicate that all
the 41 watercourses merit no further evaluation and analysis in Level 3.

e No watercourse in Cochise County reached Level 3 analysis ‘and none is
recommended for detailed study. :
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Appendix B - Criteria Weight Evaluation



Figure B-1
Criteria Scoring Matrix

Criteria o How Important
' 4. Major Preference

o _ ' 3 - Medium Preference
Criteria Scoring M atrix | . Minor Preference

1 - Letterdetter

No Preference- each
scored one point.

A,

Raw
Score

Weight of | _
Importance (0-10) Total
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Table B-1
Evaluation of Numerical Weights for the Six Criteria

item Description Participant No. Average | Recommended
No. of Criterion 1l 21 3] 4] 5) 8] 7 | weight Weight

(1) (2) @lw|lG]|®1@O] @] O (10) (11)

1 IHistorical Boating 9 | 10 10 10 10 10 10 99 10

2 IModern Boating 3 7 10 9 7 10 7 7.6 8

3 |Perennial 8 5 8 6 6 7 6 6.6 7

4 |Dam-Impacted 7 2 4 2 4 5 3 39 4

5 |Special Status 2 3 2 2 2 2 2 21 2

6 |Fish alalse|3]a]a]s 3.9 4

Note: For the list of participants involved in the determination of the criteria welghts for the
rating system, please refer to Table B-2 of this Appendix.
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Participant No. 1

Criteria

Criteria Scoring M atrix

A Historical Boating

B.

Modemn Boating

Perennial

Dam-Impacted

E. Special Status

How Important

4 - Major Preferense

3 - Medium Preference-
2 - Minor Preference

1. Letterdetter

No Preference- each
scored one point.

F. Fish
6.
E
Raw 0 11| 3 |13
Score
Weight of 2 813(9
Impartance (0-10) Total
B- 4
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Participant No. 2

Criteria

Criteria Scoring Matrix

A Historical Boating

How Importart
4 - Major Preference
3. Medium Preference
2 - Minor Preference
1 - Lettard efter
No Preference- each

scored one point.

B, Modern Boating
C. Perennial
D. Dam-Impacted
E. Special Status
¥ Fish
0.
El D
R 31 8 |13
Seore
Weight of 3|2 7 110
Importance (0-10) Total
B-5
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Participant No. 3

Criteria

Criteria Scoting Matrix

A Historical Boating

How Impartant
4- Major Preference
3. Medium Preference
2 - Minor Preference
1- Letterdeftes
No Preference- each

AB scored one point.
B 1
*  Modern Boating ;
B A
C 3 4
*  Perennial ?
C B A
D ‘ 4 4
* Dam-Impacted 5.
D CF |
: D :
E. Special Status 12'" | |
: T
F. Fish I ]
S T R
6. .
| F] E[ D) C| Bl Al
sRaW 60 | 2 15 (15
core
importance (0-10) Total
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Participant No. 4

Criteria

Criteria Scoring M atrix

A Historical Boating

Hovwimportart

4. Major Preference
3 - Medium Preference
2 - Minor Preference

1 LetterLetter

No Preference- each

A scored one point.
B | .
' Modem Boating f
B A
c 4 4
' Perennial : 4
C B A
D 4 4 4
*  Dam-Impacted g f:
D C |
E 2 3
. Special Status ¥ b
F o
F. Fish I
[ T
G. N T T N
| F} EI DI €] Bl Al
SR&W 510 10| 16 (18
core
Weight of 3|2 619 (10
Importance (0-10) Total
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Participant No. 5

Critena

Criteria Stoting Matrix

A Historical Boating

How Important
d- Major Preference
2+ Medium Preference
2 - Minor Preference
1 - LafterLettes

No Preference- each

A scored one point.
B 4
] [ A
Modern Boating A .
3 B A
c 2 4
" Perennial f ?
C B A
D 4 4 4
' Dam-Impacted S E :
D C |
2 4
E. Special Status 2 o
: T
F. Fish N T I
T
G. A
| Fl | C| Bl Al
SRaW 2 121 14|20
core
Weight of 3 617 |10
Importance (0-10) Total
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Participant No. 6

Critena How Importart
- Major Preference
- . . 3 - Medium Preference
Criteria Scoring M atrix b - Minot Preference
1- Letterdetter
R Historical Boating No Preference- each
stored one point.
B. Modern Boating
C. Perennial
D. Dam-Impacted
E. Special Status
F. Fish
6.
R
W 17|17
Score
Weight of 10 | 10
Impottance (0-10) Total
B-©

Appendix B



Participant No. 7

Critena How Impartant
4 Major Preference

. \ . 3 - Medium Preference
Criteria Scoring Matrix > - Minor Preference

1. LetterdLefter

[ Historical Boating No Preference_- eath
scored one point.
B. Modemn Boating
C. Perennial
D. Dam-Impacted
E. Special Status
F. Fish
G,
Rew 6{0 | 3| 81115
Score
Weight of 512 13|6|7 |10
Importance (0-10) | [Tota
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Table B-2

List of Pammpants Involved in the Determination of Criteria Wenghts

(in Alphabeta! Order)
Project Official Agency/
Name Involvement Position Company
(2) (3) (4) (5)
Carlos C. Carriaga, Project Manager Water Resources Stantec
P.E., Ph.D. (Stantec) Engineer
V. Ottozawa Chatupron, Former Project Manager, ASLD
P.E., Ph.D. Manager (ASLD) Engineering Section
Patricia Q. Deschamps, Former Project Senior Engineer Navigant
P.E., RL.S. Manager (Stantec) _
Cheryl Doyle Project Manager Project Manager ASLD
(ASLD)
Jonathan E. Fuller, Project Manager President JEF
P.E,P.H. (JEF)
George V. Sabol, Principal Senior Associate Stantec
P.E., Ph.D.
Scot S. Schlund, Principal Division Manager, Stantec
P.E. Water Resources
Notes: Stantec — Stantec Consulting, Inc.
JEF —  JE Fuller / Hydrology and Geomorphology, Inc.
ASLD — Arizona State Land Department
Navigant - Navigant Consulting, Inc.
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Appendix C - General Information (Cochise County)



County Name:

Relative Location:

Neighboring Counties:

Land Area:
- County Seat:
Population:

Maximum Elevation:

Minimum Elevation:

Major Industries:
Labor Force (EST):
Date Established:

Landscape:

General Information

Cochise County
Southeast Corner of the State of Arizona

Graham and Greenlee Counties to the north and
northeast, respectively; Santa Cruz County to the
west; Pima County to the west; Hidalgo County,
New Mexico to the east; and Mexico to the south.

6,215 mi.2
Bisbee, Arizona
124,575" (July 1, 1999)

9,795 ft. @ Chiricahua Peak in the Chiricahua
Mountains (109°17'15"W latitude and 31°50'30°N
longitude).

3776 ft. @ Lonesome Valley of the San Pedro
River (110°15'00" W latitude and 31°55'00"N
longitude).

Farming, Ranching, Tourism, Military
39,262
February 1, 1881

Vast array of mountain ranges and desert
grassiands.

Note: ' From Arizona Capitol Times published June 25, 2000.
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